A new sandwich immunoassay for detection of the α-secretase cleaved, soluble amyloid-β protein precursor in cerebrospinal fluid and serum.
Alzheimer's disease (AD) is the most common neurodegenerative disorder. Frequently used diagnostic biomarkers are amyloid-β42 (Aβ42), tau, and phospho-tau, which are measured in cerebrospinal fluid (CSF), and allow a reasonable, but not full, separation of AD patients and controls. Besides Aβ42, additional proteolytic cleavage products of the amyloid-β protein precursor (AβPP) have been investigated as potential biomarkers. This includes the α-secretase cleaved soluble AβPP ectodomain (sAβPPα). However, some studies found a reduction of sAβPPα, whereas other studies reported an increase of sAβPPα in the CSF of AD patients. The divergent findings may result from the detection of sAβPPα with antibodies, such as 6E10, which do not exclusively detect sAβPPα, but also the alternative β-secretase cleavage product sAβPPβ'. Here, we used the sAβPPα-specific antibody 14D6 and developed an ELISA-like sandwich immunoassay. The assay specifically detected sAβPPα in cell culture supernatants, in human CSF and even in serum, which is more readily accessible than CSF. The assay was used to analyze sAβPPα levels in CSF and serum of AD patients and controls. The assay detected a mild, but significant increase in sAβPPα in the CSF of AD patients compared to non-demented controls, while a mild reduction was observed in serum. The 14D6 assay in CSF allowed a better separation of AD patients from controls compared to the 6E10 antibody. Taken together, the new assay is widely applicable for specific sAβPPα measurement in culture media, CSF, and serum.